EGS CONFIDENCE TEST EXECUTION COVER SHEET

1. Test ID and Title: EOCL1 - Telemetry Processing and Logging Confidence Test

2. Test Conductor / Test Leadiane Womack

3. Planned Execution Date: 12-6-96 to 12-13-96 (Dry Run)

4. Actual Execution Date:

5. Planned Configuration:

» Servers: Real-time Server, Data Server, Multicast Server
» Data Storage Unit (File Servers, RAID Units)

» Printers: Laser, Line, Color

» EOC Workstations

 FOS Telemetry Subsystem

* FOS User Interface Subsystem

* FOS Data Management Subsystem

* FOS Resource Management Subsystem

6. “As Run” Configuration:

7. Package items planned for execution:
Test Case EOC1.1 steps: TBD
Test Case EOC1.2 steps: TBD

Test Case EOC1.3 steps: TBD
Test Case EOC1.4 steps: TBD

8. Package items actually executed and deviations from currently published procedures.
9. Results

a. Capabilities successfully demonstrated

b. Capabilities not successfully demonstrated

C. Requirements verified

d. Discrepancy Reports submitted
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10. Lessons Learned
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Telemetry Processing and Logging Confidence Test - EOC1

Background Information:

The Telemetry Processing Service provittescapabilities needed to ingedecommutate,
engineering uniEU) convert,and limit check housekeeping (H/K), health asafety
(H&S), anddiagnostic/memory dump telemetry fraghe EOS spacecraft (S/Q)bsystems

and on-board instrumentS.he processing of diagnostic/memory dump telemetry is covered
in the EOC2, Command Processing Confidence Test.

The telemetrydata will bedownlinkedthrough a TDRSS S-barfingle AccesgSSA), S-
band Multiple Access (MA) or Ku-barBingle AccesgtKSA) service with a duathannel
interface. During normal operations, the H/K data is recorded on the EOSsaANtdtate
recorders (SSRs) amdayed back during aDRSSKSA returnservice atl50 Mbps (75
Mbps/75 Mbps). Recorded H/K telemetry is gidayed back aR56 kpsusingthe SSA
service foranomaly investigationsThe real-time H/K16 kbps) and H&S (1 kbps), and
diagnostic/dump (1 kbps, 16 kbps) telemetily e downlinkedthrough a SSA or MA
service. TDRSS grounrminals(WSGT/STGT) forward the telemetdatawhich is in
Consultative Committee for Space Data Systems (CCSDS) packef3dQ8 in Channel
AccessDataUnit (CADU) formatvia EBnet. Low-ratetelemetry is forwarded directly to
the EDOSLevel Zero Processingacility (LZPF). High-rate telemetry is first sent to the
EDOS Ground Station Interfadeacilities (GSIF) and then transferred to the LZPF at
reduced rates.

EDOSreceives telemetry in CADU format. It extracts the CCSDS packet€@mdhand

Link Control Words (CLCWSs). The CCSDS telemetry packets are processed and converted
to EDOS DataUnits (EDUs) based on th&pplication Process ldentifier (APID), the
Virtual Channel Identifie(VCID), and the replaylag. An EDU consists of an EDOS
Service HeadefESH) and a Path Service Data UDU). The ESHontains thequality

and accountingata. The Path SDU is simply the Version-1 CCSDS packet.reBime

Path Service EDUs are sent to the E@& EBnet using UDP, to specific multicast IP
addresses (operational ate$st)and UDPports permission as defined ithe applicable
Operations Agreement (OA). The recorded EDUs are transferred in rate-bdHeddes

via EBnetusing KFTP. The KFTP interface details suctE@C User IDs, IP addresses,
host names, and file directories are defined in the applicable OA. Customer Operations Data
Accounting (CODA)Report(which includes a Ground Messdgeader) is also sent to the

EOC via EBnet using UDP. The CODAReportdescribes the operationattivities of

EDOS per S/Cthis includes summaries of quality and accounting inform&é&an, status

of EDOS return and forwardinks, and VCDU service; andSCS statistics), but no
information about Operations Management data is provided.

Upon receiving real-time telemetryhe Telemetry Processing Service decommutates the
contents of the packetgerforming the necessary EU conversions and parameter
derivations. Various forms dimit checkingare performed on the telemetry parameters,
including boundary limit checking on analog parameters, and delta limit chéskamgining
the difference between successparameter samples)-or each parametdyeing checked
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for boundary limits, the Telemetry Processing Service uses one of several limitvgbish in
eachlimit set consists alefinition for one or more upper and lower boundaries for the
parameter (e.g., redigh/low and yellow high/lowimit sets.) All parameters, alongith
associatedimits, quality,and event information, areade available tthe operatovia the
FOS User Interface Service.

Eventually the telemetrylata,and related event and configurataata are sent to the FOS

DMS for temporary storage. The FOS DM@intainghe datdiles for a userconfigurable

number of days, thethe data is sent to tli&cience Data Processing Segm@&DPS) for
permanent archival. Thiataremains athe FOS DMS fominimum ofseven daydyut the
datamay beremoved after seven days if confirmation of successtuhge igeceived from

the SDPS Data Server. FOS DMS also provides access to the Operational Database
(ODB).

Test Objectives:
The objectives of the test are to:

» Verify that EOCcan ingest and process flolowing types of telemetrpacketsfrom
the ETS, SSIM, or AM-1 S/C at the specified data rates:
1. Real-time instrument and S/C bus H/K telemetry (16 kbps)
2. Real-time instrument and S/C bus H&S telemetry (1 kbps)
3. Recorded instrument and S/C bus H/K telemetry (256 kbps, 150 [BbSs
HRS and AM-1 S/C only]
4. Command/Telemetry Interface Unit (CTIU) standby telemetry (1 kbps)
» Verify that the EOCcan ingest and process real-tidega (e.g.two 16kbps data
streams}kent simultaneously
* Verify that all telemetry types can be decommutated and the redfigfiayed insoft
copy and hardcopy form.
» Verify proper EU conversionimit and alarm check processing, and derpagmeter
generation.
» Verify that when any criticakelemetry parametdimit is exceeded, the Miations are
reported and any related alarm mechanisms respond properly.
» Verify properchecking ofcontextdependency and discreséatevalues of telemetry
parameters.
» Verify the merging of R/T and recordéglemetry tocreate a completeourly file that is
archived athe FOS DMS.
» Verify that the EOCcanstoreand retrieve telemetgata from the temporary (FOS
DMS) and permanent (SDPS) archive sources for reuse.

Test Configuration:

Hardware and software configurations at each ECS sitemanaged antracked by the
M&O organization athat site. Theonfigurationthat is testedgainst will be provided in
the test report.

(See Exhibits EOC1-1.1, EOC1-1.2, and EOC1-1.3)
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Participants and Support Requirements:

Participants:

FOT, ETS Operators, EBnet personnel, EDOS (M&O persorail),TDRSS),
RFSOC (M&O personnel), FDF (M&O personnel), NCC (M&O personnel),
Valley Forge (M&O personnel), Western Test Range (M&O personnel)

Communications:
Voice - SCAMA and CCL circuits TBS-1
Data - EBnet
IP addresses:TBS-2

Equipment and Software:
Servers: Real-time Server, Data Server, Multicast Server
Data Storage Unit (File Servers, RAID Units)
Printers: Laser, Line, Color
EOC Workstations
FOS Telemetry Subsystem
FOS User Interface Subsystem
FOS Data Management Subsystem
FOS Resource Management System

Test Tools:

1. ETS MPS (S/C simulationmode) - sends telemetry in CADU format to the
EDOS. ETS MPS (EDOSsimulationmode) - sends telemetry EDU format
to the EOC (Note: This mode will be used if the ETS LRS is not available.).

2. ETS LRS - simulatesEDOS, serving as a function&DOS interface between
the EOC and the AM-1 S/C or an AM-1 S/C simulator.

3. ETS HRS- provides high-rate telemetry (150 Mbps) in CADU format to EDOS
or to the ETS MPS via a H/K file.

4. SSIM - simulateshe AM-1 S/C and provides telemetry in CADU format to the
ETS LRS.

Test Prerequisites:
Dynamic pages containing alphanumerics, tables, graphs, and “NODATA” and
“STATIC” flag indicators (use th®isplay Builder);rooms (use the RoorBuilder);
event messages (use the Quick Message Generatoryepod templates (use the
Report Selector: OnDemand, Periodic, and Custom dialogtables containing
predetermined telemetry parameter values to be compared with resulting decommutated
and EU converted values; and ETS scenario script files.
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EXHIBIT EOC1-1.3: Telemetry Processing and Logging using TDRSS and AM-1 S/C

Test Data:
Will use the Telemetry Records inthe PDB to assist in the definition of theelemetry

parameter mnemonics associated with the required test data.

physical location

AM-1 real-time data in CCSDS telemetry
(TLM) packets in the form of Path Service

ETS, SSIM, AM-1

S/C, FOS DMS, or

EDUs (one of each TLM value bit size - 1, 8,SDPS

16, 32, 48; representative set of both discrete

and analog parameters):

e S/C bus and instrument H/K telemetry
data (16 kbps, APID =1, VCID = 1)

rt_hk.scn

AM-1 real-time data in CCSDS telemetry
(TLM) packets in the form of Path Service

ETS, SSIM, AM-1
S/C, FOS DMS, or

EDUs (one of each TLM value bit size - 1, 8,SDPS

16, 32, 48; representative set of both discre

and analog parameters):

e S/C bus and instrument H&S telemetry
data (1 kbps, APID = 2, VCID = 2)

te

hs_standby.scn

CTIU standby telemetry in the form of EDU
(1 kbps [all telemetry sources except SSIM
APID =5, VCID = 2) - one of each TLM

set.

SETS, SSIM, AM-1
,S/C, FOS DMS, or
SDPS

value bit size - 1, 8, 16, 32, 48; representative

hs_standby.scn
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Description / Characteristics File/script name and

AM-1 recorded data in CCSDS telemetry
packets in the form of recorded EDUs (one
each TLM value bit size - 1, 8, 16, 32, 48) i
rate-buffered data files (each file limited to
single APID type, ):

* S/C bus and instrument H/K telemetry
data (256 kbps, APID =1, VCID = 1;
150 Mbps [ETS HRS and AM-1 S/C
only], APID = 1, VCID = 11)

ETS, SSIM, AM-1
o86/C, FOS DMS, or
nSDPS
a

physical location

playback.scn

AM-1 real-time data in CCSDS telemetry
(TLM) packets in the form of Path Service

16, 32, 48):

* S/C bus and instrument H/K telemetry
data (16 kbps, APID = 1, VCID = 1) wit
red & yellow high/low, and delta limit
violations

* S/C bus H&S telemetry data (1 kbps,
APID = 2, VCID = 2) with red & yellow
high/low, and delta limit violations

ETS, SSIM, AM-1
S/C, FOS DMS, or

EDUs (one of each TLM value bit size - 1, 8,SDPS

limitchk.scn

AM-1 real-time data in CCSDS telemetry
packets in the form of Path Service EDUs
(containing at a minimum: one of each
telemetry sample type - current, voltage,
temperature, power; one of each of the

flight software generated data, pseudo or
derived data, passive analog, and active
analog; one of each possible APID/VCID
combination; one of each EU conversion ty|
- line segment [up to 15 line segments - 1,
5, 8, 11, 14, 15]; polynomial [1st, 2nd, 3rd,
4th, 5th, 6th, and 7th order]); exponential.

ETS, SSIM, AM-1
S/C, FOS DMS, or
SDPS

telemetry point source type - real or raw data,

euconv.scn

Dynamically modeled telemetry parameters.

ETS

model.scn

AM-1 real-time data in CCSDS telemetry
packets in the form of Path Service EDUs
(containing at a minimum: one of each
possible APID/VCID combination)

ETS, SSIM, AM-1
S/C, FOS DMS, or
SDPS

TBS-5
context.scn
[Release B]

AM-1 real-time data in CCSDS telemetry
packets in the form of Path Service EDUs
(containing at a minimum: one of each
possible APID/VCID combination)

ETS, SSIM, AM-1
S/C, FOS DMS, or
SDPS

TBS-6
derived.scn
[Release B]

Test Case Descriptions:

The initial telemetry processinggests vill begin withETS (MPSand HRS) and SSIM
through the ET&RS as the telemetry sources; laests vill be conductedusingthe S/C

at ValleyForge (VF) and/or Western TeRange (WTR). If the S/C and the SN are not
integrated, the Radio FrequenSymulation Operation€enter (RFSOC) along with ETS
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MPSwill be usedsimulatethe S/C. The rooftopntenna at VF is also an option. The FDF
will be used to provide pointers for the rooftop antennas.

EOC1.1 Real-Time Telemetry Processing and Logging

Requirements to be Verified:

Release A EOC-5010#A (a), EOC-5015#A, EOC-5080#A, EOC-7120#A

Release BEOC-5010#B, EOC-5015#B, EOC-5030#B (b), EOC-5045#B,
EOC-5050#B, EOC-5080#B, EOC-5220#B, EOC-7120#B

This test verifies thatthe EOC can ingest and decommutatd-time S/C bus and
instrument health and safeBDUs, anddisplay the resulting parametememonics and
values.

» EOC is configured foreal-time telemetrfR/T) processing. R/Togical strings
are created on R/T server(s). One of each type of connection (mirrored and
tallored is established. Aet ofdynamicpages with previously assignedta
sources is invoked.

» EDOS or the ETERS receives telemetry @hannel Access Data UiCADU)
format from theETS MPS (S/Gimulator mode) or théM-1 S/C. The ETS
LRS can also receive telemetry from t88IM or any AM-1S/C simulator.
EDOS or the ETS.RS extracts the Consultative Committee for Space Data
Systems (CCSDS) packets aBdmmand LinkControl Words (CLCWSs). The
CCSDS telemetry packets are processed and convertedD@5 DataUnits
(EDUs) based on thdpplication Process Identifier (APID) anthe Virtual
Channel Identifie(VCID), and the replaylag. Real-time EDUsre transmitted
to the EOC via EBnet using UDP, in real-time.

» EOC receives the telemetry in EDUs fr&&®OS or an EDOSimulator (ETS
LRS orETS MPS)and extracts the telemefata. It decommutates the data
based on the APID and telemetry decommutatimrmation inthe ODBDuring
decommutation, a selected set @fntext dependentanalog, and discrete
parameters are exercised. Derived telemetry parameters are generated and
exercised as well.

» The selected analog, discrete, aigiveddecommutated parameter valwegh
their correspondinginemonicsare shown in telemetdisplaywindow(s). Every
event that occurrediuring the decommutation process is shown in an event
display window. A selected set dfisplaysare printecbut for review and
verification of resulting telemetry values.

e Telemetry processing reports are generated. The repodisjpgleg/ed on-line and
printed out for review off-line.

* The R/T telemetry data is forwarded tbaurly file. This hourlyfile will continue
to receive data for a period of one hour, thenhiharly file will be archived at the
FOS DMS along with related event and configuratiata for temporary storage.
At a user-specifietime orper the request of a usthe data is forwarded to the
SDPS for permanerdrchival. Thedata ismaintained athe FOS DMS for a
minimum of seven days.
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EOC1.2 Recorded Telemetry Processing and Logging

Requirements to be Verified:

Release A EOC-5010#A (b), EOC-7120#A

Release BEOC-5010#B, EOC-5012#B, EOC-5050#B (b), EOC-5190#B,
EOC-5230#B, EOC-5240#B, EOC-7120#B

This test verifies thatthe EOC can ingest and decommutate recorded S/C bus and
instrument health and safeBDUs, anddisplay the resulting parametememonics and
values.

* EOC is configured for recorded telemetry processing.

» EDOS or the ETERS receives telemetry @hannel Access Data UiCADU)
format from theETS (MPS or HRS) or the AM-1 S/CThe ETSLRS can also
receive telemetry from tH&SIM oranyother AM-1 S/Csimulator. EDOS or the
ETSLRS extracts the Consultative Committee for Space Bgstems (CCSDS)
packets andCommand LinkControl Words (CLCWs). The CCSDi8lemetry
packets are processed and converted to EDOS Wata (EDUs) based on the
Application Process Identifier (APID) arithe VirtualChannel Identifie(VCID),
and the replay flag. Thecorded EDUs are transferred in rate-buffered filata
along with a signdile, to the EOCvia EBnetusing KFTP. The signéile is used
by the EDOSsending platform to infornthe receivingeEOC platfornthat a data
file transfer has been completed.

* EOC receives the telemetry in EDUs and extracts the telenegizy Itmerges
the rate-buffered data with the Rflemetrydata to completaourly files that are
ready forarchival. Thedata is then storedith the FOS DMS for temporary
storage then next to the SDPS for permanent archival.

* The replay of rate-buffered dataimsyoked through a FUI replay tooDedicated
and shared logical stringseinitialized onEOC workstation(s) or R/T server(s),
respectively. For the sharetbgical strings,one of each type of connection
(mirrored and tailored) is establishét:dicated and shared replave Release B
capabilities [24.] A set ofdynamicpages with previously assignddta sources
will be invoked. Selected analog, discretentext dependentand derived
decommutated parameter values with their corresponding mnemonics are shown in
displaywindow(s). The data decommutation is based on the AP|Deterdetry
decommutation information ithe ODB. Every everthat occurredduring the
replay request processing is shown in an edmsptaywindow. A selected set of
displays is printed out for review and verification of resulting telemetry values.

» Telemetry processing reports are generated. The repodisjgleg/ed on-line and
printed out for review off-line.

* RJ/T and recordedelemetrydatamerge to create a compldteurly file. This
hourly file is then archived athe FOS DMS alongith related event and
configurationdata for temporary storageAt a user-specified time qoer the
request of a usethe data is forwarded to the SDPS fgfermanent archival. The
data is maintained at the FOS DMS for a minimum of seven days.
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EOC1.3 Telemetry Parameter EU Conversion, Limit and Alarm Processing

Requirements to be Verified:

Release A EOC-5090#A, EOC-5100#A, EOC-5110#A, EOC-7120#A,
EOC-9025#A

Release BEOC-5090#B, EOC-5100#B, EOC-5105#B, EOC-5110#B,
EOC-5120#B, EOC-7120#B, EOC-9025#B

This test verifies that telemetry paramditeits are checked during decommutation &mat
violations are handled properly.

* Audible alarmsareenabled EOC receives telemettiiat violatesred limits (high
and low)specified inthe ODB. The appropriate event messagisdayedand
related audible alarmssound off The audible alarm is disabled The same
telemetry is resent to verify the alarm disablement feature.

* EOC receives telemetthat violates yellowlimits (highand low)specified in the
ODB. The appropriate event message is displayed.

* EOC receives telemetrat violates the deltdimits, which are specified in the
ODB, for successiveamples of selected telemepgrameters. The appropriate
event messages are displayed.

e Each type of EU conversion (exponentipblynomial, and linear) and limit
violation (red & yellow high/low, andlelta) will be exercisethr a specified limit
set. Limit sets or valuegtemporarily) will be changed and thests will be
repeated.

EOC1.4 Telemetry Dropout
Requirements to be Verified:

Release A:EOC-5070#A
Release BEOC-5070#B

This test verifies that the EOCcan appropriately mark telemetry parameters vdaea

packets are missing or when an active Rlémetry stream hasot beerreceived for dime

period of 5 seconds.

« The ETS MPS (S/C simulation mode) sends VCDUSs with dropouts to EDOS or

the ETS LRS. EDOS or the ETS LRS receives telemetry in Channel Access
Data Unit (CADU) format. EDOS or the ETS LRS extracts the Consultative
Committee for Space Data Systems (CCSDS) packets and Command Link
Control Words (CLCWSs). The CCSDS telemetry packets are processed and
converted to EDOS Data Units (EDUs) based on the Application Process
Identifier (APID) and the Virtual Channel Identifier (VCID), and the replay flag.
These EDUs are transmitted to the EOC via EBnet using UDP, in real-time.
EOC receives the telemetry in EDUs from EDOS or an EDOS simulator (ETS
LRS or ETS MPS) and extracts the telemetry data. It decommutates the data
based on the APID and telemetry decommutation information in the ODB. The
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appropriate missing packet event messages are displayed. The affected telemetry
parameters are labeled “STATIC” on a previously invoked telemetry display

page. The ECL DROPOUT directive will be used for the Release B testing

effort.

* The ETS MPS (S/C simulation mode) sends a stream of telemetry data in CADU
format to EDOS or the ETS LRS. EDOS or the ETS LRS processes this stream
of data and transmits it the EOC in the form of EDUs. This stream of data is
stopped for a time period greater than 5 seconds and started back up again.
When the EOC does not receive telemetry data for a time period greater than 5
seconds. The appropriate no data event messages are displayed. The affected
telemetry parameters are labeled “NODATA” on a previously invoked telemetry
display page.
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